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(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a photoelectric conversion element having 
different image plane size and to realize miniaturization and high image quality by 
using a device in a state where a conversion optical system is arranged at the image side 
end of a principal optical system in the case of picking up a subject image as the image 
of the 2nd image plane size different from the 1st image plane size. 

SOLUTION: The principal optical system LI is a zoom lens and is constituted of a 1st 



lens group Grl, a 2nd lens group Gr2, a 3rd lens group Gr3 and a 4th lens group Gr4 in 
order from an object side, and the groups Grl and Gr3 are fixed type and the groups Gr2 
and Gr4 are movable type in positive, negative, positive and positive four-component 
zoom. The group Grl is constituted of three lenses Gl to G3, the group Gr2 is 
constituted of three lenses G4 to G6, the group Gr3 is constituted of two lenses Gl and 
G2 and a diaphragm S, and the group Gr4 is constituted of three lenses G9 to Gil. The 
optical system where the conversion optical system Al is arranged between the optical 
system LI and an LPF copes with the 2nd image plane size (large image plane size and 
height in a direction perpendicular to an optical axis Y=4.0 mm). 
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CLAIMS 
[Claim(s)] 

[Claim 1] A photographic subject image is independently consisted of the main 
optical system in which image formation is possible, and the conversion optical 
system which can be arranged in the image side edge section of this main 
optical system. When picturizing said photographic subject image as an image 
of the 1st screen size, it is used by said main optical-system independent. It is 
the photography optical system characterized by being used for the image side 
edge section of said main optical system in the condition of having arranged said 
conversion optical system when said 1st screen size picturizes said 
photographic subject image as an image of the 2nd different screen size. 



[Claim 2] Said 1st screen size is photography optical system according to claim 1 
characterized by being smaller than said 2nd screen size. 
[Claim 3] Photography optical system according to claim 1 or 2 characterized by 
satisfying the following conditional expression; 

2.5<|fcA^b|<1 1 .0, however the focal distance Yb of fc:conversion optical system: 
It is the maximum image quantity of the 2nd screen size. 

[Claim 4] Photography optical system according to claim 1 to 3 characterized by 
satisfying the following conditional expression; 

1.1<betac<1.9, however betac: It is the lateral magnification of conversion 
optical system. 

[Claim 5] Photography optical system according to claim 1 to 4 characterized by 
having arranged the optical low pass filter to either of the optical paths from said 
main optical system to the image surface. 

[Claim 6] Said photography optical system is photography optical system 
according to claim 1 to 5 characterized by forming an image on the 
light-receiving side of an optoelectric transducer. 

[Claim 7] Image pick-up equipment which has said photography optical system 
of claim 1 corresponding to said 1st screen size, or claim 2. 



[Claim 8] Image pick-up equipment which has said photography optical system 
of claim 1 corresponding to said 2nd screen size, or claim 2. 
[Claim 9] A photographic subject image is independently constituted from main 
optical system in which image formation is possible, and conversion optical 
system which can be arranged in the image side edge section of this main 
optical system. When using by said main optical-system independent when 
picturizing said photographic subject image as an image of the 1st screen size, 
and picturizing said photographic subject image as an image of the 2nd different 
screen size from said 1st screen size The screen size conversion approach of 
the photography optical system characterized by using for the image side edge 
section of said main optical system in the condition of having arranged said 
conversion optical system. 

[Claim 10] Said 1st screen size is the screen size conversion approach of the 
photography optical system according to claim 9 characterized by being smaller 
than said 2nd screen size. 

[Claim 11] The screen size conversion approach of photography optical system 
according to claim 9 or 10 that photography optical system is characterized by 
satisfying the following conditional expression; 



2.5<|fc/Yb|<1 1 .0, however the focal distance Yb of fc:conversion optical system: 
It is the maximum image quantity of the 2nd screen size. 
[Claim 12] The screen size conversion approach of photography optical system 
according to claim 9 to 11 that photography optical system is characterized by 
satisfying the following conditional expression; 

1.1<betac<1.9, however betac: It is the lateral magnification of conversion 
optical system. 

[Claim 13] The screen size conversion approach of the photography optical 
system according to claim 9 to 12 characterized by arranging the optical low 
pass filter at either of the optical paths from said main optical system to the 
image surface in said photography optical system. 

[Claim 14] Said photography optical system is the screen size conversion 
approach of the photography optical system according to claim 9 to 13 
characterized by forming an image on the light-receiving side of an optoelectric 
transducer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photography optical system 
which can respond to the optoelectric transducer of a different screen size, 
concerning photography optical system and the photography optical system 
which can respond to a different screen size in more detail. 



[0002] 

[Description of the Prior Art] In recent years, the digital still camera which can 
capture an image easily as electronic data is spreading with the spread of 
personal computers. The optoelectric transducer is used for such a digital still 
camera. Two opposite inclinations of the inclination miniaturized in order that the 
screen size of such an optoelectric transducer may attain the miniaturization of a 
user's camera and the demand of a cost cut, and the inclination formed into the 
high pixel by leaving a screen size as it is in order to attain the demand of 
high-definition-izing of a user exist. 

[0003] From the above situations, the photography optical system of dedication 
is used to the optoelectric transducer of a different screen size according to 
various requests in the field of current and a digital still camera, respectively. 
However, if the common photography optical system which can respond can be 
offered to the optoelectric transducer of a different screen size, the large cost 
reduction of photography optical system is expectable. 

[0004] The approach of applying the photography optical system corresponding 
to a large screen size also to a screen size small as it is conventionally as an 
example of photography optical system in which it can respond to the 



optoelectric transducer of a different screen size is learned. Moreover, the 
method of using the relay lens system which changes a scale factor and carries 
out re-image formation of the image formed of photography optical system to 
JP,8-114742,A or JP,10-319314,A as an option is proposed. Furthermore, the 
technique of arranging attachment and detachment or an exchangeable 
convertible lens group in the middle of the optical path of photography optical 
system, responding to a screen size, detaching, attaching or exchanging a 
convertible lens group for each official report of JP,10-123416,A, JP,9-329743,A, 
JP,9-329744,A, and JP,7-199067,A, and changing the configuration of 
photography optical system is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order that a focal 
distance region may shift to a long focal distance side the photography optical 
system corresponding to a large screen size which was mentioned above from 
the relation between about [ that photography optical system is the big optical 
system beyond the need in using it with a small screen size by the approach of 
using also for a screen size small as it is ], a field angle, and a focal distance, 
there is a problem of not being practical. Moreover, by the approach using the 



2nd relay lens system mentioned above, since it is necessary to secure the 
optical path of a relay lens system, there is a problem that the whole 
photography optical system is enlarged very much. 

[0006] Furthermore, in order to make the camera cone holding each lens group 
a different configuration according to a screen size or to detach, attach or 
exchange a convertible lens group, it is necessary to make an interstitial 
segment movable, and by the approach of responding to the 3rd screen size 
mentioned above, detaching, attaching or exchanging a convertible lens group, 
and changing the configuration of photography optical system, there is a 
problem used as a very complicated configuration. It is possible to deal with the 
optoelectric transducer of a different screen size in view of such a problem, and 
this invention aims at offering the photography optical system which can attain a 
miniaturization and high definition-ization. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
in this invention, independently a photographic subject image The main optical 
system in which image formation is possible, When it consists of the conversion 
optical system which can be arranged in the image side edge section of the main 



optical system and picturizes said photographic subject image as an image of 
the 1st screen size, it is used by said main optical-system independent. When 
picturizing said photographic subject image as an image of the 2nd different 
screen size from said 1st screen size, it considers as the configuration of the 
photography optical system used for the image side edge section of said main 
optical system in the condition of having arranged said conversion optical 
system. Moreover, said 1st screen size is considered as a configuration smaller 
than said 2nd screen size. 

[0008] Moreover, it considers as the configuration of the photography optical 
system with which are satisfied of the following conditional expression. 
2.5<|fc/Yb|<1 1 .0, however the focal distance Yb of fc:conversion optical system: 
It is the maximum image quantity of the 2nd screen size. 

[0009] Furthermore, it considers as the configuration of the photography optical 
system with which are satisfied of the following conditional expression. 
1.1<betac<1.9, however betac: It is the lateral magnification of conversion 
optical system. 

[0010] Moreover, it considers as the configuration of the photography optical 
system which has arranged the optical low pass filter to either of the optical 



paths from said main optical system to the image surface. Moreover, said 
photography optical system is considered as the configuration which forms an 
image on the light-receiving side of an optoelectric transducer. 
[0011] Moreover, it considers as the configuration of the image pick-up 
equipment which has said photography optical system of claim 1 corresponding 
to said 1st screen size, or claim 2. Or it considers as the configuration of the 
image pick-up equipment which has said photography optical system of claim 1 
corresponding to said 2nd screen size, or claim 2. 

[0012] Furthermore, it considers as the screen size conversion approach of said 

photography optical system. 

[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained, referring to a drawing, drawing 1 and drawing 2 , drawing 3 and 
drawing 4 , drawing 5 and drawing 6 , drawing 7 , drawing 8 , drawing 9 , and 
drawing 10 -- respectively - the 1- the lens configuration of the photography 
optical system of the 5th operation gestalt is shown. 

[0014] The configuration shown in drawing 1 among the 1st operation gestalt 
supports the 1st screen size (a small screen size, height of Y= 3.1mm of a 



direction perpendicular to an optical axis) only by the main optical system L1. 
The left-hand side of this drawing is a body side, and right-hand side is an image 
side, moreover, the main optical system L1 is a zoom lens, and consists of the 
1st lens group Gr1, a 2nd lens group Gr2, a 3rd lens group Gr3, and a 4th lens 
group Gr4 sequentially from a body side having - a forward 
negative-positive-positive 4 component zoom — Gr1, Gr3 immobilization, and 
Gr2 and Gr4 - it is a movable type. In addition, Gr1 consists of three lenses G1 
and G2 and G3, Gr2 consists of three lenses G4, G5, and G6, Gr3 is extracted to 
two lenses G1 and G2 list, and consists of S, and Gr4 consists of three lenses 
G9, G10, and G11. Moreover, the parallel plate of the image side edge section is 
a low pass filter LPF. 

[0015] The configuration shown in drawing 2 among the 1st operation gestalt 
supports the 2nd screen size (a large screen size, height of Y= 4.0mm of a 
direction perpendicular to an optical axis) by the optical system which has 
arranged the conversion optical system A1 among the main optical system L1 
and LPF. In addition, A1 consists of two lenses G12 and G13. 
[0016] The configuration shown in drawing 3 among the 2nd operation gestalt 
supports the 1st screen size (a small screen size, height of Y= 3.1mm of a 



direction perpendicular to an optical axis) only by the main optical system L2. 
The left-hand side of this drawing is a body side, and right-hand side is an image 
side, moreover, the main optical system L2 is a zoom lens, and consists of the 
1st lens group Gr1, a 2nd lens group Gr2, a 3rd lens group Gr3, and a 4th lens 
group Gr4 sequentially from a body side - having - the 1st operation gestalt - 
the same a forward negative-positive-positive 4 component zoom - Gr1 , Gr3 
immobilization, and Gr2 and Gr4 - it is a movable type. In addition, Gr1 consists 
of three lenses G1 and G2 and G3, Gr2 consists of three lenses G4, G5, and G6, 
Gr3 is extracted to two lenses G1 and G2 list, and consists of S, and Gr4 
consists of three lenses G9, G10, and G11. Moreover, the parallel plate of the 
image side edge section is a low pass filter LPF. 

[0017] The configuration shown in drawing 4 among the 2nd operation gestalt 
supports the 2nd screen size (a large screen size, height of Y= 4.0mm of a 
direction perpendicular to an optical axis) by the optical system which has 
arranged the conversion optical system A2 among the main optical system L2 
and LPF. In addition, A2 consists of two lenses G12 and G13. 
[0018] The configuration shown in drawing 5 among the 3rd operation gestalt 
supports the 1st screen size (a small screen size, height of Y= 3.1mm of a 



direction perpendicular to an optical axis) only by the main optical system L3. 
The left-hand side of this drawing is a body side, and right-hand side is an image 
side, moreover, the main optical system L3 is a zoom lens, and consists of the 
1st lens group Gr1, a 2nd lens group Gr2, a 3rd lens group Gr3, and a 4th lens 
group Gr4 sequentially from a body side - having - the 1st operation gestalt - 
the same - a forward negative-positive-positive 4 component zoom - Gr1 , Gr3 
immobilization, and Gr2 and Gr4 - it is a movable type. In addition, Gr1 consists 
of three lenses G1 and G2 and G3, Gr2 consists of three lenses G4, G5, and G6, 
Gr3 is extracted to two lenses G1 and G2 list, and consists of S, and Gr4 
consists of three lenses G9, G10, and G11. Moreover, the parallel plate of the 
image side edge section is a low pass filter LPF. 

[0019] The configuration shown in drawing 6 among the 3rd operation gestalt 
supports the 2nd screen size (a large screen size, height of Y= 4.0mm of a 
direction perpendicular to an optical axis) by the optical system which has 
arranged conversion optical-system A3 among the main optical system L3 and 
LPF. In addition, A3 consists of two lenses G12 and G13. 

[0020] The configuration shown in drawing 7 among the 4th operation gestalt 
supports the 1st screen size (a small screen size, height of Y= 3.1mm of a 



direction perpendicular to an optical axis) only by the main optical system L4. 
The left-hand side of this drawing is a body side, and right-hand side is an image 
side, moreover, the main optical system L4 is a zoom lens, and consists of the 
1st lens group Gr1, a 2nd lens group Gr2, a 3rd lens group Gr3, and a 4th lens 
group Gr4 sequentially from a body side -- having - the 1st operation gestalt — 
the same - a forward negative-positive-positive 4 component zoom - Gr1, Gr3 
immobilization, and Gr2 and Gr4 -- it is a movable type. In addition, Gr1 consists 
of three lenses G1 and G2 and G3, Gr2 consists of three lenses G4, G5, and G6, 
Gr3 is extracted to two lenses G1 and G2 list, and consists of S, and Gr4 
consists of three lenses G9, G10, and G11. Moreover, the parallel plate of the 
image side edge section is a low pass filter LPF. 

[0021] The configuration shown in drawing 8 among the 4th operation gestalt 
supports the 2nd screen size (a large screen size, height of Y= 4.0mm of a 
direction perpendicular to an optical axis) by the optical system which has 
arranged conversion optical-system A4 among the main optical system L4 and 
LPF. In addition, A4 consists of two lenses G12 and G13. 

[0022] The configuration shown in drawing 9 among the 5th operation gestalt 
supports the 1st screen size (a small screen size, height of Y= 2.3mm of a 



direction perpendicular to an optical axis) only by the main optical system L5. 
The left-hand side of this drawing is a body side, and right-hand side is an image 
side, moreover, the main optical system L5 is a zoom lens, and consists of the 
1st lens group Gr1, a 2nd lens group Gr2, a 3rd lens group Gr3, and a 4th lens 
group Gr4 sequentially from a body side - having — the 1st operation gestalt - 
the same - a forward negative-positive-positive 4 component zoom - Gr1, Gr3 
immobilization, and Gr2 and Gr4 - it is a movable type. In addition, Gr1 consists 
of three lenses G1 and G2 and G3, Gr2 consists of three lenses G4, G5, and G6, 
Gr3 is extracted to two lenses G1 and G2 list, and consists of S, and Gr4 
consists of three lenses G9, G10, and G11. Moreover, the parallel plate of the 
image side edge section is a low pass filter LPF. 

[0023] The configuration shown in drawing 10 among the 5th operation gestalt 
supports the 2nd screen size (a large screen size, height of Y= 4.0mm of a 
direction perpendicular to an optical axis) by the optical system which has 
arranged conversion optical-system A5 among the main optical system L5 and 
LPF. In addition, A5 consists of two lenses G12 and G13. 

[0024] Usually, if it is the same specification, the direction of the optical system 
of the 2nd screen size will become larger than the optical system of the 1st 



screen size. Therefore, if conversion optical system is arranged to the optical 
system of the 2nd screen size and it changes into the optical system of the 1st 
screen size when changing a screen size, the optical system after the 
conversion will turn into too big optical system as optical system of the 1st 
screen size. Therefore, the direction which arranges conversion optical system 
to the optical system of the 1st screen size, and is changed into the optical 
system of the 2nd screen size like each above-mentioned operation gestalt can 
miniaturize optical system, and is very advantageous about magnitude. 
[0025] Below, conditions desirable about optical system are described. As for 
the optical system of the 2nd screen size, it is desirable among each 
above-mentioned operation gestalt to satisfy the following conditional expression 
d). 

2.5<|fc/Yb|<11.0 (1) 

However, the focal distance Yb of fc:conversion optical system: It is the 
maximum image quantity of the 2nd screen size. 

[0026] Conditional expression (1) is a formula which specifies the focal distance 
of conversion optical system. If it becomes below the lower limit of this 
conditional expression, since the focal distance of conversion optical system will 



become short, namely, power will become strong too much, slack type distortion 
aberration and amendment of a curvature of field become difficult especially also 
in many aberration. On the contrary, since it becomes difficult to secure 
magnifying power since the focal distance of conversion optical system will 
become long, namely, power will become weak too much, if it becomes more 
than a upper limit, and the focal distance in conversion optical-system 
arrangement order seldom changes but is on a wide angle side for the optical 
system of the 2nd screen size, amendment of the circumference engine 
performance, especially a curvature of field becomes difficult. 
[0027] Moreover, as for the optical system of the 2nd screen size, it is desirable 
among each operation gestalt to satisfy the following conditional expression (2). 
1.1<betac<1.9 (2) 

However, betac: It is the lateral magnification of conversion optical system. 
[0028] Conditional expression (2) is a formula which specifies the scale factor of 
conversion optical system. If it becomes below the lower limit of this conditional 
expression, a conversion scale factor becomes small too much, since the focal 
distance at the time of having arranged conversion optical system is not 
expanded, it will be on a wide angle side and amendment of a curvature of field 



will become difficult. On the contrary, if it becomes more than a upper limit, a 
conversion scale factor will become large too much, and slack type distortion 
aberration and amendment of a curvature of field will become difficult especially 
also in many aberration. 

[0029] Moreover, as for the optical system of each operation gestalt, it is 
desirable to satisfy the following conditional expression (3). 
0.7<(Yb/Ys)/betac<1.3(3) 

However, Ys: It is the maximum image quantity of the 1st screen size. 
[0030] Conditional expression (3) is a formula which specifies the relation 
between the ratio of a screen size, and a conversion scale factor, and means 
that a field angle becomes almost equal before and behind conversion optical 
system. If it deviates from the range of this conditional expression, since change 
of the field angle in conversion optical-system arrangement order will become 
large and the burden to the field angle of the main optical system which it is 
common and is used will become large, the increment in an overall length and a 
front ball diameter and the increment in the lens number of sheets 
accompanying aberration degradation are caused. If it becomes below the lower 
limit of conditional expression, in order that the focal distance after conversion 



optical-system arrangement may specifically shift to a looking-far side too much, 
the increment in a lens system overall length and degradation of spherical 
aberration are caused. On the contrary, if it becomes more than a upper limit, in 
order that the focal distance after arrangement may shift to a wide angle side too 
much, degradation of the increment in a front ball diameter, a curvature of field, 
and distortion aberration is caused. 

[0031] Moreover, as for the optical system of the 1st screen size, it is desirable 
among each operation gestalt to satisfy the following conditional expression (4). 
1.0<|f2|/fws<1.8 (4) 

However, f2 : The focal distance fws of the lens [ 2nd ] group: It is the focal 
distance of the whole system in the wide angle edge of the optical system of the 
1st screen size. 

[0032] If it becomes below the lower limit of this conditional expression, since the 
focal distance of the 2nd lens group will become short too much, namely, the 
power of the 2nd lens group will become strong too much, while amendment of 
the negative distortion aberration in a wide angle edge becomes difficult also in 
any of the optical system of the 2nd screen size which has arranged the optical 
system and conversion optical system of the 1st screen size, **** by the side of 



the undershirt of a curvature of field becomes remarkable. On the contrary, if it 
becomes more than a upper limit, the movement magnitude in the case of the 
variable power of the 2nd lens group will increase, and increase of a front ball 
diameter will be caused in connection with it. 

[0033] In addition, although each operation gestalt showed the example which 
adds conversion optical system, without completely changing the configuration 
of the main optical system, and changes a screen size, this invention is not 
limited to this. For example, after changing a part of configuration, without 
making the main properties of the main optical system change, conversion 
optical system may be added. The addition of the so-called bending, the 
aspheric surface, or a diffraction optical surface which changes radius of 
curvature, without changing the power of the single lens component which 
constitutes the main optical system as an example which does not make the 
main properties of the main optical system change is mentioned. Moreover, it is 
also the criteria of the example which does not make the main properties of the 
main optical system change to add the spherical lens of power respectively weak 
[ sake / for image surface engine-performance amendment ], a cemented lens, 
an aspheric lens, a diffracted-light study lens, etc. to the main optical system. 



[0034] When it corresponds to a large screen size especially, in order for the 
number of pixels of an optoelectric transducer to become large and to raise 
optical-character ability rather than the case of a small screen size, the above 
modification of a part of main optical system is effective from a viewpoint of the 
improvement in optical-character ability. Moreover, although each operation 
gestalt showed the example by which the main optical system and conversion 
optical system are altogether constituted from a refracting interface, according to 
the situation of image pick-up equipment, the configuration which arranges a 
mirror and bends an optical path in an optical path, the configuration using a 
diffracted-light study component, etc. may be adopted. 

[0035] Furthermore, although each operation gestalt showed the example of the 
photography optical system which can respond to the optoelectric transducer of 
different size, the technique of each operation gestalt is applicable also to the 
photography optical system corresponding to the optoelectric transducer of a 
small screen size, and the silver halide film of a large screen size, the 
photography optical system corresponding to the conventional 35mm silver 
halide film and the silver halide film (the so-called Advanced Photo system, APS 
format) of a new rank, etc., for example. 



[0036] Hereafter, construction data, an aberration Fig., etc. are mentioned and 
the configuration of the photography optical system concerning this invention is 
shown still more concretely. In addition, the optical system of the 1st screen size 
of the next examples 1-5, and the 2nd screen size The optical system of the 1st 
screen size of the 5th operation gestalt and the 2nd screen size is supported, 
respectively, the 1- mentioned above - the 1- the lens block diagram ( drawing 1 
- drawing 10 ) showing the photography optical system (the 1st screen size and 
the 2nd screen size) of the 5th operation gestalt shows the lens configuration of 
the optical system of the 1st screen size of the corresponding examples 1-5, and 
the 2nd screen size, respectively. 

[0037] In each example ri (i= 1, 2, 3 ...) It counts from a body side and is i. The 
field of eye watch and its radius of curvature are shown, di (i= 1,2,3 ...) It counts 
from a body side and is i. Axial top-face spacing of eye watch is shown, and they 
are nickel (i= 1, 2, 3 ...) and nui (i= 1, 2, 3 ...). It counts from a body side, 
respectively and is i. The refractive index and the Abbe number to d line of the 
lens of eye watch are shown. Moreover, the focal distance f of the whole system 
in an example and the f number FNO of the whole system, In a list, spacing with 
spacing of the 1st lens group and the 2nd lens group, spacing of the 2nd lens 



group and the 3rd lens group, spacing of the 3rd lens group and the 4th lens 
group and the main optical-system last lens group and LPF, or conversion 
optical system Sequentially from the left, a wide angle edge (W), a middle focal 
distance (M), and each value in a tele edge (T) are supported. In addition, the 
formula which shows that the field which gave * mark to radius of curvature is a 
field which consisted of the aspheric surfaces among each example, and 
expresses the field configuration of the aspheric surface is defined below. 
[0038] 

X=X0+sigmaAiYi (a) 

X0 =CY2/{1+(1-epsilonC 2Y2) 1/2} (b) 

However, X : The amount Y of displacement from the datum level of the direction 
of an optical axis : Height C of a direction perpendicular to an optical axis : 
Paraxial curvature epsilon : Secondary curved-surface parameter Ai : It is the i-th 
aspheric surface multiplier. 
[0039] 

«example 1 (1 st screen size)» 

f= 5.1mm - 12.0mm - 29.4mm (whole system focal distance) 
FNO=2.28 - 2.51 - 2.88 (f number) 



[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 39.361 d1= 0.800 N 1 = 1.83350 nu1= 21.00r2= 25.444 d2= 
3.932 N 2= 1.48749 nu2= 70.44 r3=-92.731 d3= 0.100 r4= 18.735 d4= 1.976 N 
3= 1.65364 nu3= 55.78 r5= 35.205 d5= 0.500 - 8.755 -14.831 r6*= 49.390 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 7.170 d7= 4.459r8= -9.753 d8= 0.700 N 5= 
1.48749 nu5= 70.44 r9= 12.601 d9= 1.268 N 6= 1.83350 nu6= 21.00r10= 57.770 
d10=14.831 - 6.576 - 0.500 M1= infinity (diaphragm) d11= 0.500r12= 15.739 
d12= 1.546 N 7= 1.75450 nu7= 51.57 r13=-1 13.832 d13= 1.000 N 8= 1.84666 
nu8= 23.82r14*=41.438 d14= 4.732 - 2.453 - 0.200 r15= 6.813 d15= 3.315 N 9= 
1.63237 nu9= 48.67r16=-34.984 d16= 1.181 r17*=-49.645 d17= 1.000 N 10= 
1.84666 nu10= 23.82r18*= 9.148 d18= 1.869 M9= 11.635 d19= 2.378 N 11 = 
1.54012 nu11=63.99r20=-1 5.552 d20= 1.359 - 3.641 - 5.877 r21= infinity d21 = 
3.400 N 12= 1.51680 nu12= 64.20r22= infinity [0040] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.26307x10-4 A6= 0.24482x10-5 A8= -0.30163x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4—0.921 98x1 0-5 A6= 0.24720x10-5 
A8= 0.22450x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.30309x10-4 A6= 0.27800x10-5 A8=-0.29431x10-6 A10= 



0.11555x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.47983x10-3 A6= 0.34008x10-5 A8=-0.1 5789x1 0-6 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.49212x10-3 
A6= 0.16988x10-4 A8= 0.50803x10-6 [0041] 
«example 1(2nd screen size)» 

f= 6.6mm - 15.5mm - 38.1mm (whole system focal distance) 
FNO=2.93 - 3.24 - 3.72 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 39.361 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 25.444 d2= 
3.932 N 2= 1.48749 nu2= 70.44 r3=-92.731 d3= 0.100 r4= 18.735 d4= 1.976 N 
3= 1.65364 nu3= 55.78 r5= 35.205 d5= 0.500 - 8.755 -14.831 r6*= 49.390 d6= 
0.750 N 4= 1 .77250 nu4= 49.77 r7*= 7.170 d7= 4.459r8= -9.753 d8= 0.700 N 5= 
1.48749 nu5= 70.44 r9= 12.601 d9= 1.268 N 6= 1.83350 nu6= 21.00r10= 57.770 
d10=14.831 - 6.576 - 0.500 r11= infinity (diaphragm) d11= 0.500r12= 15.739 
d12= 1.546 N 7= 1.75450 nu7= 51.57 r13=-113.832 d13= 1.000 N 8= 1.84666 
nu8= 23.82r14*=41.438 d14= 4.732 - 2.453 - 0.200 M5= 6.813 d15= 3.315 N 9= 
1.63237 nu9= 48.67r16=-34.984 d16= 1.181 r17*=-49.645 d17= 1.000 N 10= 
1.84666 nu10= 23.82r18*=9.148 d18= 1.869 r19= 11.635 d19= 2.378 N 11 = 



1.54012 nu11= 63.99r20=-1 5.552 d20= 0.400 - 2.679 - 4.932 r21= 71.678 d21 = 
0.800 N 12= 1.75450 nu12= 51.57r22= 6.056 d22= 0.121r23= 6.248 d23= 2.244 
N 13= 1.57058 nu13= 39.32r24= 33.647 d24= 1.000 r25= infinity d25= 3.400 N 
14= 1.51680 nu14= 64.20r26= infinity [0042] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.26307x10-4 A6= 0.24482x10-5 A8= -0.30163x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4=-0.921 98x1 0-5 A6= 0.24720x10-5 
A8= 0.22450x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.30309x10-4 A6= 0.27800x10-5 A8=-0.29431x10-6 A10= 
0.11555x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.47983x10-3 A6= 0.34008x10-5 A8=-0.1 5789x1 0-6 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.49212x10-3 
A6= 0.16988x10-4 A8= 0.50803x10-6 [0043] 
«example 2(1st screen size)» 

f= 5.1mm - 12.0mm - 29.4mm (whole system focal distance) 
FNO=2.28 - 2.51 - 2.88 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 44.384 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 26.902 d2= 



3.548 N 2= 1.48749 nu2= 70.44 r3=-87.224 d3= 0.100 r4= 18.690 d4= 1.903 N 
3= 1.71785 r5= 34.111 d5= 0.500 - 8.898 -15.092r6*=53.697 d6= 0.750 N 4= 
1.77250 nu3= 49.77 r7*= 7.151 d7= 4.412r8= -9.136 d8= 0.700 N 5= 1.48749 
r9= 14.748 d9= 1.249 N 6= 1.83350 nu4= 21 .00M 0=1 66.857 d1 0=1 5.092 - 
6.694 - 0.500 r11= infinity (diaphragm) d11= 0.500r12= 16.402 d12= 1.569 N 7= 
1.75450 r13=-73.572 d13= 1.000 N 8= 1.84666 nu5= 23.82r14*=47.167 d14= 
4.771 - 2.465 - 0.200 r15= 6.930 d15= 3.195 N9=1.64598r16=-49.092 d16= 
1.247 M7*=-259.880 d17= 1.000 N 10= 1.84666 nu6= 23.82r18*= 8.606 d18= 
2.029 M9= 10.973 d19= 2.385 N1 1=1. 48757r20=-1 5.859 d20= 1.336 - 3.642 - 
5.907 r21= infinity d21= 3.400 N 12= 1.51680 nu7= 64.20r22= infinity [0044] 
[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.50768x10-4 A6= 0.27040x10-5 A8= -0.32896x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4=-0.26886x10-5 A6= 0.24656x10-5 
A8= 0.28044x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.29944x10-4 A6= 0.23942x10-5 A8=-0. 265 10x10-6 A10= 
0.10143x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.43785x10-3 A6=-0.85525x10-6 A8=-0.55200x10-7 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.49210x10-3 



A6= 0.12730x10-4 A8= 0.66578x10-6 [0045] 
«example 2(2nd screen size)» 

f= 6.6mm - 15.5mm - 38.1mm (whole system focal distance) 
FNO=2.9 - 3.22 - 3.72 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 44.384 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 26.902 d2= 
3.548 N2=1.48749 r3=-87.224 d3= 0.100 r4= 18.690 d4= 1.903 N 3= 1.71785 
r5= 34.111 d5= 0.500 - 8.898 -15.092r6*= 53.697 d6= 0.750 N 4= 1.77250 nu2= 
49.77 r7*= 7.151 d7= 4.41 2r8=-9. 136 d8= 0.700 N 5= 1.48749 r9= 14.748 d9= 
1.249 N 6= 1.83350 nu3= 21.00r10=166.857 d10=15.092 - 6.694 - 0.500 r11 = 
infinity (diaphragm) d11= 0.500r12= 16.402 d12= 1.569 
N7=1.75450r13=-73.572 d13= 1.000 N 8= 1.84666 nu4= 23.82r14*=47.167 
d14= 4.771 - 2.465 - 0.200 r15= 6.930 d15= 3.195 N9=1.64598r16=-49.092 
d16= 1.247 M7*=-259.880 d17=1.000 N 10= 1.84666 nu5= 23.82r18*= 8.606 
d18= 2.029 M9= 10.973 d19= 2.385 N11=1.48757r20=-1 5.859 d20= 0.100 - 
2.405 - 4.671 r21= 49.436 d21= 0.600 N12=1.75450r22= 5.976 d22= 0.102 r23= 
6.145 d23= 1.807 N13=1 .57277r24= 28.181 d24= 1.000r25= infinity d25= 3.400 
N 14= 1.51680 nu6= 64.20r26= infinity [0046] 



[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.50768x10-4 A6= 0.27040x10-5 A8= -0.32896x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4=-0.26886x10-5 A6= 0.24656x10-5 
A8= 0.28044x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.29944x10-4 A6= 0.23942x10-5 A8=-0.26510x10-6 A10= 
0.10143x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0 .43785x1 0-3 A6=-0.85525x10-6 A8=-0.55200x10-7 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.49210x10-3 
A6= 0.12730x10-4 A8= 0.66578x10-6 [0047] 
«example 3(1 st screen size)» 

f= 5.1mm - 12.0mm - 29.4mm (whole system focal distance) 
FNO=2.28 - 2.51 - 2.88 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 38.100 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 25.197 d2= 
4.072 N 2= 1.48749 nu2= 70.44 r3=-98.604 d3= 0.100 r4= 19.021 d4= 2.041 N 
3= 1.63412 nu3= 56.85 r5= 36.020 d5= 0.500 - 8.861 -14.981 r6*= 49.673 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 7.233 d7= 4.595r8= -9.793 d8= 0.700 N 5= 
1 .48749 nu5= 70.44 r9= 1 2.800 d9= 1 .273 N 6= 1 .83350 nu6= 21 .00r1 0= 60.435 



d10=14.981 - 6.620 - 0.500r11= infinity (diaphragm) d11= 0.500r12= 15.868 
d 12= 1.517 N 7= 1.75450 nu7= 51.57 r13=-296.209 d13= 1.000 N 8= 1.84666 
nu8= 23.82r14*=35.961 d14= 4.773 - 2.488 - 0.200 r15= 6.619 d15= 3.473 N 9= 
1.56380 nu9= 47.92r16=-24.792 d16= 1.309 r17*=-23.223 d17= 1.000 N 10= 
1.84666 nu10= 23.82r18*=1 1 .41 1 d18= 1.585 r19= 12.595 d19= 2.498 N 11 = 
1.58242 nu11= 60.28r20=-1 3.465 d20= 1.343 - 3.628 - 5.916 r21= infinity d21 = 
3.400 N 12= 1.51680 nu12= 64.20r22= infinity [0048] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.29472x10-4 A6= 0.19378x10-5 A8= -0.23877x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4=-0.60653x10-5 A6= 0.20752x10-5 
A8= 0.17680x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.32613x10-4 A6= 0.21765x10-5 A8=-0. 22337x1 0-6 A10= 
0.89525x10-8 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.50533x10-3 A6= 0.65302x10-5 A8=-0.26699x10-6 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.46260x10-3 
A6= 0.18637x10-4 A8= 0.25741x10-6 [0049] 
«example 3(2nd screen size)» 

f= 7.3mm - 17.2mm - 42.0mm (whole system focal distance) 



FNO=3.26 - 3.58 - 4.12 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 38.100 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 25.197 d2= 
4.072 N 2= 1.48749 nu2= 70.44 r3=-98.604 d3= 0.100 r4= 19.021 d4= 2.041 N 
3= 1.63412 nu3= 56.85 r5= 36.020 d5= 0.500 - 8.861 -14.981r6*= 49.673 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 7.233 d7= 4.595r8= -9.793 d8= 0.700 N 5= 
1.48749 nu5= 70.44 r9= 12.800 d9= 1.273 N 6= 1.83350 nu6= 21.00r10= 60.435 
d10=14.981 - 6.620 - 0.500r11= infinity (diaphragm) d11= 0.500r12= 15.868 
d12= 1.517 N 7= 1.75450 nu7= 51.57 r13=-296.209 d13= 0.010M4—296.203 
d14= 1.000 N 8= 1.84666 nu8= 23.82r15*=35.961 d15= 4.773 - 2.488 - 0.200 
M6= 6.619 d16= 3.473 N 9= 1.56380 nu9= 47.92r17=-24.792 d17= 1.309 
r18*=-23.223 d18= 1.000 N 10= 1.84666 nu10= 23.82r19*=1 1.411 d19= 1.585 
r20= 12.595 d20= 2.498 N 11= 1.58242 nu11= 60.28r21 =-13.465 d21= 0.400 
-2.685 - 4.973 r22= 41.840 d22= 0.800 N 12= 1.75450 nu12= 51.57r23= 5.885 
d23= 0.245 r24= 6.199 d24= 2.016 N 13= 1.59891 nu13= 35.03r25= 16.340 
d25= 1.000 r26= infinity d26= 3.400 N 14= 1.51680 nu14= 64.20r27= infinity 
[0050] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 



0.29472x10-4 A6= 0.19378x10-5 A8= -0.23877x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4=-0. 60653x1 0-5 A6= 0.20752x10-5 
A8= 0.17680x10-6 [Page [ 15th ] (r15) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.32613x10-4 A6= 0.21765x10-5 A8=-0.22337x10-6 A10= 
0.89525x10-8 [Page [ 18th ] (r18) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.50533x10-3 A6= 0.65302x10-5 A8=-0.26699x10-6 [Page 
[ 19th ] (r19) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.46260x10-3 
A6= 0.18637x10-4 A8= 0.25741x10-6 [0051] 
«example 4(1st screen size)» 

f= 5.1mm - 12.0mm - 29.4mm (whole system focal distance) 
FNO=2.3 - 2.53 - 2.88 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 51.292 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 28.707 d2= 
3.874 N 2= 1.49411 nu2= 69.48 r3=-88.318 d3= 0.100 r4= 19.533 d4= 2.187 N 
3= 1.74575 nu3= 51.87 r5= 38.766 d5= 0.500 - 8.903 -15.126r6*= 76.536 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 7.248 d7= 4.289r8= -9.577 d8= 0.700 N 5= 
1.48749 nu5= 70.44 r9= 14.103 d9= 1.327 N 6= 1.83350 nu6= 
21. 00r10=1 19.341 d10=15.126 - 6.723 - 0.500r11= infinity (diaphragm) d11 = 



0.500r12= 14.886 d12= 1.645 N 7= 1.76163 nu7= 50.36 M3=-54.790 d13= 
1.000 N 8= 1.84666 nu8= 23.82r14*=47.323 d14= 4.717 - 2.400 - 0.200 r15= 
7.049 d15= 3.069 N 9= 1.65030 nu9= 49.41 M 6—87.401 d16= 1.297 
r17*=107.653 d17= 1.000 N 10= 1.84666 nu10= 23.82r18*= 7.817 d18= 1.736 
M9= 10.410 d19= 2.338 N 11= 1.48749 nu11= 70.44r20=-1 6.932 d20= 1.351 - 
3.667 - 5.867 r21= infinity d21= 3.400 N 12= 1.51680 nu12= 64.20r22= infinity 
[0052] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.15037x10-3 A6=-0.41 303x1 0-6 A8= -0.67332x10-8 [a page [ 7th ] (r7) 
aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.11096x10-3 A6= 
0.25794x10-5 A8= 0.16455x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] 
epsilon= 0.10000x10 A4= 0.30579x10-4 A6= 0.34943x10-5 A8=-0.41 149x10-6 
A10= 0.16505x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.46605x10-3 A6= 0.42583x10-6 A8=-0. 17528x1 0-8 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.39333x10-3 
A6= 0.12845x10-4 A8= 0.65431x10-6 [0053] 
«example 4(2nd screen size)» 

f= 6.0mm - 14.1mm - 34.6mm (whole system focal distance) 



FNO=2.73 - 3.0 - 3.4 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 51.292 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 28.707 d2= 
3.874 N 2= 1.49411 nu2= 69.48 r3=-88.318 d3= 0.100 r4= 19.533 d4= 2.187 N 
3= 1.74575 nu3= 51.87 r5= 38.766 d5= 0.500 - 8.903 -15.126r6*= 76.536 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 7.248 d7= 4.289r8= -9.577 d8= 0.700 N 5= 
1.48749 nu5= 70.44 r9= 14.103 d9= 1.327 N 6= 1.83350 nu6= 
21. 00r10=1 19.341 d10=15.126 - 6.723 - 0.500r11= infinity (diaphragm) d11 = 
0.500r12= 14.886 d12= 1.645 N 7= 1.76163 nu7= 50.36 r13=-54.790 d13= 
1.000 N 8= 1.84666 nu8= 23.82r14*=47.323 d14= 4.717 - 2.400 - 0.200 r15= 
7.049 d15= 3.069 N 9= 1.65030 nu9= 49.41 r16=-87.401 d16= 1.297 
r17*=107.653 d17= 1.000 N 10= 1.84666 nu10= 23.82r18*= 7.817 d18= 1.736 
r19= 10.410 d19= 2.338 N 11= 1.48749 nu11= 70.44r20=-1 6.932 d20= 0.400 - 
2.717 - 4.917 r21 =11 7.244 d21= 0.800 N 12= 1.75450 nu12= 51.57r22= 6.400 
d22= 0.100 r23= 6.592 d23= 2.286 N13=1 .64387nu13= 44.47r24=45.168 d24= 
1.000r25= infinity d25= 3.400 N 14= 1.51680 nu14= 64.20r26= infinity [0054] 
[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.15037x10-3 A6=-0.41 303x1 0-6 A8= -0.67332x10-8 [a page [ 7th ] (r7) 



aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.11096x10-3 A6= 
0.25794x10-5 A8= 0.16455x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] 
epsilon= 0.10000x10 A4= 0.30579x10-4 A6= 0.34943x10-5 A8=-0.41 149x10-6 
A10= 0.16505x10-7 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.46605x10-3 A6= 0.42583x10-6 A8=-0. 17528x1 0-8 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.39333x10-3 
A6= 0.12845x10-4 A8= 0.65431x10-6 [0055] 
«example 5(1st screen size)» 

f= 3.8mm - 9.0mm - 21.7mm (whole system focal distance) 
FNO=2.34 - 2.52 - 2.88 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 
number (nud)] r1= 33.893 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 20.854 d2= 
2.933 N 2= 1.48749 nu2= 70.44 r3=3458.532 d3= 0.100 r4= 18.532 d4= 2.028 N 
3= 1.75409 nu3= 51.58 r5= 52.594 d5= 0.500 - 7.990 -13.134r6*= 54.228 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 5.734 d7= 3.716r8= -9.442 d8= 0.700 N 5= 
1.51435 nu5= 54.87 r9= 10.231 d9= 1.262 N 6= 1.83350 nu6= 21.00r10= 82.356 
d10=13.134 - 5.644 - 0.500r11= infinity (diaphragm) d11= 0.500r12= 12.294 
d12= 1.696 N 7= 1.70084 nu7= 26.54 r13=-12.693 d13= 1.000 N 8= 1.84666 



nu8= 23.82M4*=22.033 d14= 3.925 - 2.101 - 0.200 r15= 6.741 d15= 5.913 N 9= 
1.50423 nu9= 59.67r16=-9.980 d16= 1.116 M7*=-6.796 d17= 1.000 N 10= 
1.84666 nu10= 23.82r18*=-127.1 13 d18= 0.100 M9= 12.962d 19= 3.236 N 11 = 
1.61322 nu11= 48.97r20=-7.908 d20= 1.731 - 3.554 - 5.455 r21= infinity d21 = 
3.400 N 12= 1.51680 nu12= 64.20r22= infinity [0056] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.17992x10-3 A6= 0.21097x10-5 A8= -0.60366x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4= 0.10422x10-3 A6= 0.71873x10-5 
A8= 0.67492x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 
0.10000x10 A4= 0.20982x10-4 A6= 0.10888x10-4 A8=-0. 1961 0x1 0-5 A10= 
0.12639x10-6 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.82030x10-3 A6= 0.27014x10-4 A8=-0 .40805x1 0-6 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.26263x10-3 
A6= 0.42079x10-4 A8=-0.491 32x1 0-6 [0057] 
«example 5(2nd screen size)» 

f= 6.6mm - 15.7mm - 37.8mm (whole system focal distance) 
FNO=4.1 1 - 4.43 - 5.0 (f number) 

[Radius of curvature] [Axial top-face spacing] [Refractive index (Nd)] [The Abbe 



number (nud)] M = 33.893 d1= 0.800 N 1= 1.83350 nu1= 21.00r2= 20.854 d2= 
2.933 N 2= 1.48749 nu2= 70.44 r3=3458.532 d3= 0.100 r4= 18.532 d4= 2.028 N 
3= 1.75409 nu3= 51.58 r5= 52.594 d5= 0.500 - 7.990 -13.134r6*= 54.228 d6= 
0.750 N 4= 1.77250 nu4= 49.77 r7*= 5.734 d7= 3.71 6r8= -9.442 d8= 0.700 N 5= 
1.51435 nu5= 54.87 r9= 10.231 d9= 1.262 N 6= 1 .83350 nu6= 21 .00r10= 82.356 
d10=13.134 - 5.644 - 0.500r11= infinity (diaphragm) d11= 0.500r12= 12.294 
d12= 1.696 N 7= 1.70084 nu7= 26.54 r13=-12.693 d13= 1.000 N 8= 1.84666 
nu8= 23.82r14*=22.033 d14= 3.925 - 2.101 - 0.200 r15= 6.741 d15= 5.913 N 9= 
1.50423 nu9= 59.67r16=-9.980 d16= 1.116 M7*=-6.796 d17= 1.000 N 10= 
1.84666 nu10= 23.82r18*=-127.1 13 d18= 0.100 r19= 12.962d 19= 3.236 N 11 = 
1.61322 nu11= 48.97r20=-7.908 d20= 0.400 - 2.224 - 4.125 r21= 33.371 d21 = 
0.800 N 12= 1.75450 nu12= 51.57r22= 5.500 d22= 0.660 r23= 6.120 d23= 1.747 
N 13= 1.71069 nu13= 26.02r24= 8.790 d24= 1.000 r25= infinity d25= 3.400 N 
14= 1.51680 nu14= 64.20r26= infinity [0058] 

[page [ 6th ] (r6) aspheric surface multiplier] epsilon= 0.10000x10 A4= 
0.17992x10-3 A6= 0.21097x10-5 A8= -0.60366x10-7 [a page [ 7th ] (r7) aspheric 
surface multiplier] epsilon= 0.10000x10 A4= 0.10422x10-3 A6= 0.71873x10-5 
A8= 0.67492x10-6 [Page [ 14th ] (r14) aspheric surface multiplier] epsilon= 



0.10000x10 A4= 0.20982x10-4 A6= 0.10888x10-4 A8=-0. 1961 0x1 0-5 A10= 
0.12639x10-6 [Page [ 17th ] (r17) aspheric surface multiplier] epsilon= 
0.10000x10 A4=-0.82030x10-3 A6= 0.27014x10-4 A8=-0.40805x10-6 [Page 
[ 18th ] (r18) aspheric surface multiplier] epsilon= 0.10000x10 A4= 0.26263x10-3 
A6= 0.42079x10-4 A8=-0.491 32x1 0-6 [0059] Moreover, drawing 1 1 - drawing 20 
are the aberration Figs, of the infinite distance corresponding to the optical 
system of the 1st screen size of said examples 1-5, and the 2nd screen size, 
respectively, in each drawing, as for the upper case, a wide angle edge [W] and 
the middle express a middle focal distance [M], and the lower berth expresses 
the tele edge [T], respectively. And in the spherical-aberration Fig., d line is 
expressed and, as for the continuous line (d), the broken line (SC) expresses 
sine condition. Moreover, in the astigmatism Fig., the continuous line (DS) and 
the broken line (DM) express the astigmatism in a sagittal side and a meridional 
side, respectively. The above-mentioned conditional expression (1) - (4) is 
satisfied in the optical system of the screen size which corresponds among 
examples 1-5, respectively (refer to explanation of above-mentioned conditional 
expression). Moreover, below, the value of said conditional-expression (1) - (4) 
in the optical system of the corresponding screen size of each examples 1-5 is 



shown. 
[0060] 

| fc/Yb| betac (Yb/Ys) /betac |f2|/fws example 1 6.42 1.29 1.00 1.37 examples 2 
6.69 1.29 1.00 1.39 examples 3 5.15 1.43 0.90 1.38 examples 4 9.17 1.18 1.09 
1 .38 examples 5 3.34 1 .74 1 .00 1 .59 [0061] 

[Effect of the Invention] According to this invention, as explained above, it is 
possible to deal with the optoelectric transducer of a different screen size, and in 
order to attain a miniaturization and high definition-ization, suitable photography 
optical system can be offered. 

[0062] If especially based on claim 1, a camera cone configuration can be 
simplified and a miniaturization can be attained. 

[0063] Moreover, if based on claim 2, optical system can be miniaturized further. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the lens configuration of the photography optical 
system (the 1st screen size) of the 1st operation gestalt. 

[Drawing 2] Drawing showing the lens configuration of the photography optical 
system (the 2nd screen size) of the 1st operation gestalt. 

[Drawing 3] Drawing showing the lens configuration of the photography optical 
system (the 1st screen size) of the 2nd operation gestalt. 

[Drawing 4] Drawing showing the lens configuration of the photography optical 
system (the 2nd screen size) of the 2nd operation gestalt. 



[Drawing 5] Drawing showing the lens configuration of the photography optical 
system (the 1st screen size) of the 3rd operation gestalt. 

[Drawing 6] Drawing showing the lens configuration of the photography optical 
system (the 2nd screen size) of the 3rd operation gestalt. 

[Drawing 7] Drawing showing the lens configuration of the photography optical 
system (the 1st screen size) of the 4th operation gestalt. 

[Drawing 8] Drawing showing the lens configuration of the photography optical 
system (the 2nd screen size) of the 4th operation gestalt. 

[Drawing 9] Drawing showing the lens configuration of the photography optical 
system (the 1st screen size) of the 5th operation gestalt. 

[Drawing 10] Drawing showing the lens configuration of the photography optical 
system (the 2nd screen size) of the 5th operation gestalt. 

[Drawing 11] The aberration Fig. of the infinite distance corresponding to an 
example 1 (the 1st screen size). 

[Drawing 12] The aberration Fig. of the infinite distance corresponding to an 
example 1 (the 2nd screen size). 

[Drawing 13] The aberration Fig. of the infinite distance corresponding to an 
example 2 (the 1st screen size). 



[Drawing 14] The aberration Fig. of the infinite distance corresponding to an 
example 2 (the 2nd screen size). 

[Drawing 15] The aberration Fig. of the infinite distance corresponding to an 
example 3 (the 1st screen size). 

[Drawing 16] The aberration Fig. of the infinite distance corresponding to an 
example 3 (the 2nd screen size). 

[Drawing 17] The aberration Fig. of the infinite distance corresponding to an 
example 4 (the 1st screen size). 

[Drawing 18] The aberration Fig. of the infinite distance corresponding to an 
example 4 (the 2nd screen size). 

[Drawing 19] The aberration Fig. of the infinite distance corresponding to an 
example 5 (the 1st screen size). 

[Drawing 20] The aberration Fig. of the infinite distance corresponding to an 

example 5 (the 2nd screen size). 

[Description of Notations] 

L1-L5 Main optical system 

LPF Low pass filter 

A1 - A5 Conversion optical system 



Gr1 The 1st lens group 
Gr2 The 2nd lens group 
Gr3 The 3rd lens group 
Gr4 The 4th lens group 
G1-G13 Lens 
S Drawing 
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fttJfrSIUTi SS©BRC5^©ftap¥@*^U di 
(1=1, 2. 3. . . «WMIIfr&»*.Tt *g©tt±SR0HI 
fcj^U Ni(i=l,2,3. ..), v 1(1=1,2,3...) 14, ^n^' 

n*ft«*»6a*Ti #B©u>x©d*K»-r*H«f 
*, 7>y^a*^-r. ^sfiMf©^©^^* 
f, &t>*M<DFty/^-FNo > mtficmiuyx^ 
£m2isyxm£omm, mz^yxm£^3uyxm 



(6) gfffl 2 0 0 0 - 2 2 1 3 9 3 

9 10 

mb. fe^6*fc, eass (w) , ^mrnrnm uiTtitB-r*-. 

(M) , Hil^ (T) T*0*n^tt©ffifc*ttSLT^ * [0 0 3 8] 

X = Xo + IA,Y' (a) 

Xo =cyV {i+ (i- £ c 2 y 2 ) 1/2 } (b) 

fflU «e : 2#fflffi/W-:? 



X 
Y 
C 



fiffcltt* 3*10 [0 0 3 9] 

mmm 1 en 1 » 

f =5. 1mm —12. Onun-29. 4mm (£?ft&j£tfglt) 
FN0=2.28 — 2.51 -2.88 (F^>^— ) 

[$4±ffiHM [BHf*0ld)] [7v<ft(vd)] 

rl= 39.361 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 25.444 

d2= 3.932 N2=l. 48749 v 2= 70.44 

r3= -92. 731 

d3= 0. 100 

r4= 18.735 

d4= 1.976 N3=l. 65364 v 3= 55.78 

r5= 35.205 

d5= 0.500 - 8.755 -14.831 

r6*= 49. 390 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.170 

d7= 4.459 

r8= -9.753 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 12.601 

d9= 1.268 N6=l. 83350 v6= 21.00 

rl0= 57. 770 

dl0=14.831 ~ 6.576 - 0.500 

rll= oo 

dl 1=0.500 

rl2= 15.739 

dl2= 1.546 N7=l. 75450 v 7= 51.57 

rl3=-113. 832 

dl3= 1.000 N8=l. 84666 v8= 23.82 

rl4*=41.438 

dl4= 4. 732 - 2. 453 - 0. 200 

rl5= 6.813 

dl5= 3.315 N9=l. 63237 v 9= 48.67 

rl6=-34.984 

dl6= 1. 181 

rl7*=-49.645 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 9. 148 

dl8= 1.869 



(7) 0 0 0-2 2 1 3 9 3 

11 12 



[0 0 4 0] 



[0 0 4 1] 



rl9= 11.635 
r20=-15. 552 
r21= oo 
r22= oo 



dl9= 2.378 Nl 1=1. 54012 v 11= 63,99 

d20= 1.359 ~ 3.641 ~ 5.877 

d21= 3.400 N12=l. 51680 v 12= 64.20 



e= 0. 10000X10 
A4= 0. 26307 X10" 4 



A6= 0. 24482 XI 0" 5 
A8=-0. 30163X10"' 



e= 0. 10000X10 
A4=-0. 92198X10" 5 
A6= 0. 24720 X10" 5 
A8= 0. 22450 X10" 6 
[mi 4ffi(rl4)0#«ffi«R] 
£= 0. 10000X10 
A4= 0. 30309 XI 0" 4 
A6= 0. 27800 X10" 5 
A8=-0. 29431 XI 0" 6 
A10= 0. 11555X10"' 

ran 7m(m)<Dimm&m 

£= 0. 10000X10 
A4=-0. 47983 X10" 3 
A6= 0. 34008 XI 0" 5 
A8=-0. 15789X10" 6 
[Hi 8ffi(rl8)cD^ffi^] 

£= 0. 10000X10 
A4= 0. 49212 X10" 3 
A6= 0. 16988X10" 4 
A8= 0. 50803 X10" 6 



i {mzwmv-tx) » 

f =6. 6mm —15. 5nun~38. 1mm (±%M£MW) 
FN0=2.93 -3.24 -3.72 (F-t>/S-) 

mm*m m±Mfim\ mmmoim irv^rnvd)] 

rl= 39.361 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 25.444 
r3= -92. 731 
r4= 18.735 
r5= 35.205 
r6*= 49. 390 



d2= 3.932 N2=l. 48749 v 2= 70.44 
d3= 0. 100 

d4= 1.976 N3=l. 65364 v 3= 55.78 
d5= 0.500 - 8.755 -14.831 



[0 0 4 2] 



(8) W0B2 0 0 0-2 2 1 3 9 3 

13 14 
d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.170 

d7= 4.459 

r8= -9.753 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 12. 601 

d9= 1.268 N6=l. 83350 v 6= 21.00 

rl0= 57.770 

dl0=14.831 ~ 6.576 ~ 0.500 

rll= oo 

dl 1= 0.500 

rl2= 15.739 

dl2= 1.546 N7=l. 75450 v7= 51.57 

rl3=-113. 832 

d 13= 1.000 N8= 1.84666 v 8= 23.82 

rl4*=4 1.438 

dl4= 4.732 ~ 2.453 ~ 0.200 

rl5= 6.813 

dl5= 3.315 N9=l. 63237 v 9= 48. 67 

rl6=-34.984 

dl6= 1. 181 

rl7*=-49. 645 

dl 7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 9. 148 

dl8= 1.869 

rl9= 11.635 

dl9= 2.378 Nl 1=1. 54012 v 11= 63.99 

r20=-15. 552 

d20= 0. 400 ~ 2. 679 ~ 4. 932 

r21= 71.678 

d21= 0.800 N12=l. 75450 v 12= 51.57 

r22= 6.056 

d22= 0. 121 

r23= 6.248 

d23= 2.244 N13=l. 57058 v 13= 39,32 

r24= 33. 647 

d24= 1.000 

r25= oo 

d25= 3.400 N14=l. 51680 v 14= .64. 20 

r26= oo 

e= 0. 10000X10 
A4= 0. 26307X10"' 
A6= 0. 24482 XI 0" 5 
A8=-0. 30163X10"' 

GS7IKr7)©#*ffiflaH 

e= 0. 10000X10 
A4=-0. 92198X10" 5 
A6= 0. 24720 X10" 5 



(9) ftM 2000-221393 



[00 4 3] 



15 16 

A8= 0.22450 XI 0" 6 
[SHI 4ffi(rl4)©#S®&S] 
£= 0.10000X10 
A4= 0. 30309 XI 0" 4 
A6= 0. 27800 X10" 5 
A8=-0. 29431 X10" e 
A10= 0.11555X10" 7 
{Ml 7iB(rl7)©»I«] 
£= 0. 10000X10 
A4=-0. 47983X10 " 
A6= 0.34008 XI O" 5 
A8=-0. 15789 XI 0' 6 
[SHI 8i5(rl8)0?P»iBffiR] 
£= 0.10000X10 
A4= 0. 49212 X10" 3 
A6= 0. 16988X10"' 
A8= 0.50803 XI 0" 6 



12 (mimm-fX) » 

f =5. lmm -12. 0mm~29. 4mm 
FN0=2.28 -2.51 -2.88 (F 
[llfg] EM±ieiain] DS#T^(Nd)] [7y^»(»d)] 
rl= 44.384 

dl= 0.800 Nl=l. 83350 v 1= 21.00 

r2= 26. 902 

d2= 3.548 N2=l. 48749 v 2= 70.44 

r3= -87. 224 

d3= 0. 100 

r4= 18.690 

d4= 1.903 N3=l. 71785 

r5= 34.111 

d5= 0.500 - 8.898 -15.092 

r6*= 53. 697 

d6= 0.750 N4=l. 77250 v 3= 49.77 

r7*= 7.151 

d7= 4.412 

r8= -9.136 

d8= 0.700 N5=l. 48749 

r9= 14.748 

d9= 1.249 N6=l. 83350 v4= 21.00 

rlO=166.857 

dl0=15. 092 — 6.694 — 0.500 
rll=ooCKO) 

dll= 0.500 

rl2= 16.402 

dl2= 1.569 N7=l. 75450 

rl3=-73. 572 

dl3= 1.000 N8=l. 84666 v 5= 23. 82 

rl4*=47. 167 

dl4= 4.771 - 2.465 - 0.200 



[0 0 4 4] 



[0 0 4 5] 



(10) ^2000-221393 
17 18 
rl5= 6.930 

dl5= 3. 195 N9=l. 64598 

rl6=-49. 092 

dl6= 1.247 

rl7*=-259.880 

dl7= 1.000 N10=l. 84666 v 6= 23.82 

rl8*= 8.606 
rl9= 10.973 
r20=-15. 859 



dl8= 2.029 

dl9= 2.385 Nll=l. 48757 



d20= 1.336 ~ 3.642 ~ 5.907 
r 2 1 = oo 

d21= 3.400 N12=l. 51680 v 7= 64.20 

r22= oo 



£= 0. 10000X10 
A4= 0. 50768 X10" 4 
A6= 0. 27040 X10" 5 
A8=-0. 32896X10"' 

£= 0. 10000X10 
A4=-0. 26886 X10" 5 
A6= 0. 24656 X10" 5 
A8= 0. 28044 xio" 

£= 0. 10000X10 
A4= 0.29944X10"' 
A6= 0.23942 XIO" 5 
A8=-0. 26510X10" 6 
A10= 0. 10143X10"' 

£= 0. 10000X10 
A4=-0. 43785 XIO" 3 
A6=-0. 85525 XIO" 6 
A8=-0. 55200X10" 

£= 0. 10000X10 
A4= 0.49210X10' 3 
A6= 0. 12730 XIO"' 
A8= 0.66578 XIO" 6 



mmmz (mzmmv^x) » 

f =6. 6mm -15. 5mm~38. 1mm &%M£MW) 
FN0=2.9 -3.22 -3.72 (F~f >/<;-) 
[Si*¥S] [«J±®H0H] US&T*(Nd)] [7>y^§ifc(vd)] 
rl= 44.384 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 26.902 



[0 0 4 6] 



(11) ftM 2000-22 1 393 

19 20 
d2= 3.548 N2=l. 48749 

r3= -87. 224 

d3= 0. 100. 

r4= 18.690 

d4= 1.903 N3=l. 71785 

r5= 34.111 

d5= 0.500 ~ 8.898 -15.092 

r6*= 53. 697 

d6= 0.750 N4=l. 77250 v 2= 49.77 

r7*= 7.151 

d7= 4.412 

r8= -9.136 

d8= 0.700 N5=l. 48749 

r9= 14.748 

d9= 1.249 N6=l. 83350 v3= 21.00 

rl0=166.857 

dl0=15. 092 ~ 6.694 ~ 0.500 
rll= oo (gfO) 

dl 1=0.500 

rl2= 16.402 

dl2= 1.569 N7=l. 75450 

rl3=-73. 572 

dl3= 1.000 N8=l. 84666 v4= 23.82 

rl4*=47. 167 

dl4= 4.771 ~ 2.465 ~ 0.200 

rl5= 6.930 

dl5= 3. 195 N9=l. 64598 

rl6=-49. 092 

dl6= 1.247 

rl7*=-259. 880 

dl 7= 1.000 N10=l. 84666 v 5= 23. 82 

r!8*= 8.606 

dl8= 2.029 

rl9= 10.973 

dl9= 2.385 Nl 1=1. 48757 

r20=-15.859 

d20= 0. 100 ~ 2. 405 ~ 4. 671 

r21= 49. 436 

d21= 0.600 N12=l. 75450 

r22= 5.976 

d22= 0. 102 

r23= 6.145 

d23= 1.807 N13=l. 57277 

r24= 28. 181 

d24= 1.000 

r25= oo 

d25= 3.400 N14=l. 51680 v 6= 64.20 

r26= oo 
[M6ffl(r6)<D2M3M£5j] 



[0 0 4 7] 



(12) ftffl 2000-221393 

21 22 

£= 0. 10000X10 

A4= 0.50768X10"' 

A6= 0.27040 xi 0" 5 

A8=-0. 32896X10"' 
[»7B(r7)©#8iBfMR] 

e= 0. 10000X10 

A4=-0. 26886 X10" 5 

A6= 0. 24656 X10" 5 

A8= 0. 28044 X10" 6 

[»i 4iB(rl4)0|f»igflaW 

e= 0.10000X10 

A4= 0. 29944 X 10"" 

A6= 0.23942 xi 0" 5 

A8=-0. 26510 X10" 6 

A10= 0.10143X10"' 

[mi 7m(m)<D$mmmm 

6= 0. 10000X10 
A4=-0. 43785 XI O"' 
A6=-0. 85525 X10' 6 
A8=-0. 55200X10"' 
[!gl 8®(rl8)©#I*ffiffiS] 
e= 0. 10000X10 
A4= 0.4921 OX 10" 3 
A6= 0.12730X10"" 
A8= 0. 66578 X10" 8 

mmm3 mimm^x) » 

f =5. 1mm -12. Omm~29. 4mm 
FN0=2.28 -2.51 -2.88 (Ti~y/^—) 

mm*mi m±mmmi [mmmm)i [T^ac.vd)] 

rl= 38.100 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 25.197 
r3= -98. 604 
r4= 19. 021 
r5= 36.020 
r6*= 49. 673 
r7*= 7.233 
r8= -9.793 
r9= 12. 800 
rlO= 60. 435 



d2= 4.072 N2=l. 48749 v 2= 70.44 
d3= 0. 100 

d4= 2.041 N3=l. 63412 v 3= 56.85 
d5= 0.500 — 8.861 -14.981 

d6= 0.750 N4=l. 77250 v 4= 49.77 
d7= 4. 595 

d8= 0. 700 N5=l . 48749 v 5= 70. 44 

d9= 1.273 N6=l. 83350 v 6= 21.00 
dlO-14. 981 — 6.620 - 0.500 



[0 0 4 8] 



(13) WW 2000-22 1 3 9 3 

23 24 
rll= oo (ggtj) 

dll= 0.500 

rl2= 15.868 

dl2= 1.517 N7=l. 75450 v7= 51.57 

rl3=-296. 209 

dl3= 1.000 118=1. 84666 v 8= 23.82 

rl4*=35. 961 

dl4= 4. 773 ~ 2. 488 ~ 0. 200 

rl5= 6.619 

dl5= 3. 473 N9=l. 56380 v9=4'7.92 

rl6=-24. 792 

dl6= 1.309 

ri7*=-23. 223 

dl7= 1.000 N10=1. 84666 v 10= 23.82 

rl8*=11.4U 

dl8= 1.585 

rl9= 12.595 

dl9= 2.498 Nl 1=1. 58242 v 11= 60. 28 

r20=-13. 465 

d20= 1.343 ~ 3.628 ~ 5.916 

r21= oo 

d21= 3.400 N12=l. 51680 v 12= 64.20 

r22= oo 

£ = 0. 10000X10 
A4= 0.29472 X10" 4 
A6= 0. 19378X10" 5 
A8=-0. 23877 X10" 7 

£= 0.10000X10 
A4=-0. 60653 X10" 5 
A6= 0. 20752 X10" 5 
A8= 0. 17680X10" 6 

£= 0.10000X10 
A4= 0. 32613X10"" 
A6= 0.21765X10" 5 
A8=-0. 22337 X10" 6 
A10= 0.89525 X10" 8 

£= 0.10000X10 
A4=-0. 50533 X10" 3 
A6= 0. 65302 X10" 5 
A8=-0. 26699 X10" 6 

£= 0.10000X10 

A4= 0.4626OX10" 3 

A6= 0. 18637X10"' 

A8= 0. 25741 X10" 6 



[0 0 4 9] 



(14) #F^2000-221393 

25 . 26 

«HSS0J3 (»2HiS^X) )> 

f =7. 3mm ~17. 2mm~42. Oram (£&J£j&Eli) 
FN0=3.26 -3.58 -4.12 (F"f>^-) 

DM±SIBIffi] tTOP(Nd)] [7?^(vd)] 

rl= 38.100 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 25.197 

d2= 4.072 N2=l. 48749 v 2= 70. 44 

r3= -98. 604 

d3= 0. 100 

r4= 19.021 

d4= 2.041 N3=l. 63412 v 3= 56.85 

r5= 36.020 

d5= 0.500 - 8.861 -14.981 

r6*= 49. 673 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.233 

d7= 4. 595 

r8= -9.793 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 12.800 

d9= 1.273 N6=l. 83350 v6= 21.00 

rl0= 60. 435 

dl0=14. 981 - 6.620 - 0.500 
rll= oo (fat)) 

dll = 0.500 

rl2= 15.868 

dl2= 1.517 N7=l. 75450 v7= 51.57 

rl3=-296.209 

dl3= 0.010 

rl4=-296. 203 

dl4= 1.000 N8=l. 84666 v 8= 23.82 

rl5*=35. 961 

dl 5= 4.773 - 2.488 - 0.200 

rl6= 6.619 

dl6= 3.473 N9-1. 56380 v 9= 47.92 

rl7=-24. 792 

dl 7= 1.309 

rl8*=-23. 223 

dl8= 1.000 N10=l. 84666 v 10= 23.82 

rl9*=11.411 

dl9= 1.585 

r20= 12.595 

d20= 2.498 Nll=l. 58242 v 11= 60. 28 

r21=-13.465 

d21= 0.400 - 2.685 - 4.973 

r22= 41.840 

d22= 0.800 N12=l. 75450 v 12= 51.57 

r23= 5.885 



[0 0 5 0] 



[0 0 5 1] 



(15) f$P*l2 0 0 0-2 2 1 3 9 3 

27 28 
d23= 0. 245 

r24= 6.199 

(124=2.016 N13=l. 59891 v 13= 35.03 

r25= 16.340 

d25= 1.000 

r26= oo 

d26= 3.400 N14=l. 51680 vl4= 64.20 

r27= oo 

\m emir® emsmvm 

e= 0. 10000X10 

A4= 0.29472X10"' 

A6= 0. 19378X10" 5 

A8=*0. 23877X10"' 
[»7iS(r7)0*«ffiflaW 

£= 0.10000X10 

A4=-0. 60653 X10" 5 

A6= 0.20752 X10" 5 

A8= 0. 17680 XI 0" e 
[$1 5BS(rl5)0**iBflaW 

£= 0. 10000X10 

A4= 0. 32613 XIO"" 

A6= 0.21765 XIO" 5 

A8=-0. 22337 x 10 6 

A10= 0.89525 XIO" 8 

£= 0. 10000X10 
A4=-0. 50533 XIO" 3 
A6= 0.65302 XIO" 5 
A8=-0. 26699 XIO"" 
mi 9ffi(rl9)©#«®flHW 
£= 0.10000X10 
A4= 0.46260 XIO" 3 
A6= 0. 18637 x 10 4 
A8= 0. 25741X10"* 

«f»J4 (UlliE^X) » 

f =5. 1mm ~12.0mm~29.4mm (£36«U&Eggt) 
FN0=2.3 -2.53 -2.88 (FtyM-) 

[ft*^s] tWLhisiBiim mmmm)] [7^<»(vd)] 

rl= 51.292 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 28.707 

d2= 3.874 N2=l. 49411 v 2= 69.48 

r3= -88.318 

d3= 0. 100 

r4= 19.533 

d4= 2. 187 N3=l. 74575 v 3= 51.87 

r5= 38.766 

d5= 0.500 ~ 8.903 -15.126 



(16) 

29 

r6*= 76. 536 

(16= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.248 

d7= 4. 289 

r8= -9.577 

d8= 0.700 N5=l. 48749 v 5= 70. 44 

r9= 14.103 

d9= 1.327 N6=l. 83350 v 6= 21.00 

rl0=119. 341 

dl0=15. 126 ~ 6.723 ~ 0.500 

rll= oo 

dll= 0.500 

rl2= 14.886 

dl2= 1.645 N7=l. 76163 v7= 50.36 

rl3=-54.790 

dl3= 1.000 N8=l. 84666 v 8= 23.82 

rl4*=47. 323 

dl4= 4.717 ~ 2.400 ~ 0.200 

rl5= 7.049 

dl5= 3.069 N9=l. 65030 v 9= 49.41 

rl6=-87.401 

dl6= 1.297 

rl7*=107.653 

dl7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 7.817 

dl8= 1.736 

rl9= 10.410 

dl 9= 2.338 Nll=l. 48749 v 11= 70.44 

r20=-16.932 

d20= 1.351 ~ 3.667 ~ 5. 867 

r21= oo 

d21= 3.400 N12=l. 51680 v 12= 64.20 

r22= oo 

£= 0. 10000X10 
A4= 0. 15037 XI 0" 3 
A6=-0. 41303 X10" 6 
A8=-0. 67332 X10" 8 

e= 0. 10000X10 
A4= 0. 11096X10" 3 
A6= 0. 25794 X10" 5 
A8= 0. 16455X10" 6 
[Hi 4®(rl4)©#J*E&«] 
£= 0. 10000X10 
A4= 0. 30579 X10" 4 
A6= 0. 34943 X10" 5 
A8=-0. 41149X10" 6 
A10= 0. 16505 X10" 7 



[0 0 5 3] 



(17) ftffl 2000-22 1 393 

31 32 

e= 0. 10000X10 
A4=-0. 46605 X10" 3 
A6= 0.42583 XI 0" 6 
A8=-0. 17528 XI 0" 8 
mi 8iB(rl8)0*«iBfiHKI 

e= 0. 10000X10 
A4= 0.39333 XI 0" 3 

A6= 0.12845X10" . . 

A8= 0. 65431 X 10 * 

f =6. Omm —14. lmm~34. 6mm (£&£u£Sggt) 
FN0=2.73 ~3.0 ~3. 4 (FtV-'H 

mm*®} m±mwm mmmm)i [7-y^»(vd>] 

rl= 51.292 

dl= 0.800 Nl=l. 83350 v 1=21.00 

r2= 28.707 

d2= 3.874 N2-1. 49411 v 2= 69.48 

r3= -88. 318 

d3= 0. 100 

r4= 19.533 

d4= 2. 187 N3=l. 74575 v 3= 51.87 

r5= 38.766 

d5= 0.500 ~ 8.903 -15.126 

r6*= 76. 536 

d6= 0.750 N4=l. 77250 v 4= 49.77 

r7*= 7.248 

d7= 4. 289 

r8= -9.577 

d8= 0.700 N5=l. 48749 v 5= 70.44 

r9= 14.103 

d9= 1.327 N6=l. 83350 v6= 21.00 

rl0=119. 341 

dl0=15. 126 - 6.723 - 0.500 
rll= oo (M<0) 

dll= 0.500 

rl2= 14.886 

dl2= 1.645 N7=l. 76163 v7= 50.36 

rl 3—54.790 

dl3= 1.000 N8=l. 84666 v8= 23.82 

rl4*=47.323 

dl4= 4.717 - 2.400 - 0.200 

rl5= 7.049 

d 15= 3.069 N9= 1.65030 v 9= 49.41 

rl6=-87. 401 

dl6= 1.297 

rl7*=107. 653 

dl 7= 1.000 N10=l. 84666 v 10= 23.82 

rl8*= 7.817 



(18) -ftffl 2000-221393 

33 34 . 



[0 0 5 4] 



[0 0 5 5] 



rl9= 10.410 
r20=-16. 932 
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rll= oo ($»)) 

dll= 0.500 
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